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(54) Title: 



TWO-DIMENSIONALLY BALANCED POSITIONING DEVICE WITH TWO OBJECT HOLDERS, AND LITHOGRAPHIC 
DEVICE PROVIDED WITH SUCH A POSITIONING DEVICE 



(57) Abstract 

A positioning device (3, 97, 179) with 
a first displacement unit (25, 189) for displac- 
ing a first object holder (11, 181) and a second 
displacement unit (27, 191) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position 
into an operational position and can be dis- 
placed by the respective displacement units 
independently of one another in the measuring 
position and in the operational position. The 
displacement units are provided with force ac- 
tuators which each have a first part (47, 49; 
117, 119; 215, 217) which is coupled to the 
relevant object holder and which is displace- 
able under the influence of a driving force rel- 
ative to a second part (59, 61; 133, 135, 137, 
139; 219, 221) which is fastened to a bal- 
ancing unit (69, 1 49, 205) which is common 
to the two displacement units. The balancing 
unit is displaceably guided relative to a base 
(8 1 , 209), so that reaction forces of the displacement units are converted into displacements of the balancing unit relative to the base, 
and mechanical vibrations in the balancing unit and the base are prevented. The use of the force actuators prevents the displacements 
of the balancing unit from disturbing the positions of the object holders relative to the base. The positioning device is further provided 
with a control unit (83, 169, 237) by means of which at least the parts (47, 49; 121, 123; 219, 221) directed parallel to an X-direction 
of the X-actuators (39, 41; 105, 107; 211, 213) coupled to the object holders are held in positions parallel to the X-direction. It is also 
prevented in this manner that positions of the object holders relative to the base are interfered with by rotations of the balancing unit 
caused by the reaction forces of the displacement units. The positioning device can be used in a lithographic device for the displacement 
of a semiconductor substrate relative to an exposure system of the lithographic device and for the displacement of a mask relative to the 
exposure system. 
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0 2 , stfi 3 ttH 1 <o u v f^ymwic&m ura-r **«wffia»*«B 
3 1 nfifiM*^,, ffiBj**6^fi 3 otnfcx— 7h2 5, 27 «^n^nx 

7^1-^3 9, 4 1tY7^I-^4 3, 4 5^f^= XT'^^il 
x-^3 9. 4 Hi^-n^tl^ 1SP^4 7. 4 9 5:1^ C Of 1 gP^±X73(Sl 

l;: s F?T^^&LTg|M-r^^»)^---y h2 5s 2 7 0i^*;^i u 1 3\cm 
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u ffi»wjc»ft"r*ck*<-e*ao Y7^fax-^4 3, 4 5 izzti^nm 

lgp#5 5. 5 7*S^ COfB lffl»»B8Ji"r«^»^^ h 2 5. 2 70X 
7^faX-^39, 4 10S2»»5 1, 5 3 tCjaS^nT^ D . Y7}[r]&c¥ 
m:Sfit^iat§Y7^^x-^4 3, 4 5dlg2g($#5 9. 6 1«L 
ffi*fW^»i&-rS<li:*^#«o XT^^-aX— * 3 9, 4K RXfYTZfju 
X^4 3 N 4 5^WA7^faX-^T^oT, XT^^X— *3 9 
OJBl»»4 7. 4 9, Rtftt»rS»2ai5#5 K 5 3WW, XTjfpJtCT 
friz:. m«Offl[flr)ffiSBili**fffflS*«i:«k:. Y7^fax-^4 3, 4 5 
0»18P#5 5, 5 7. atftB«*«»2»»5 9. 6 lttffft^ Y*fi«CT 

yM»6«4t5o uOJcMcLT, 1> l 3 tiB83l*rs^i6^- 

X^h 2 5, 2 7C0X7^^aX-^4 3, 4 5 OjS«JftlK16*fc<fc^T, *BS 

»cai:bTx*iqifc¥fTk:. ^n^n^i&RrffiTSSo mu^v^i k i3tt 

^n^tlBiM-r^^ttrL-^ h 2 5. 2 70X-7^^x-^4 3, 4 5 tn 

Bia-r ^^tbxL-^y b 2 5. 2 7©Y7^fiX^4 3> 4 5 osa«iaiB 

Mfc:, 1^2, &t/H3*^-rJ;5tt:. 8»a-vh2 5, 2 7©Y7^fax 
-#4 3, 4 5{ittii®39^rtffi6 3^*X.. CO*rt»fc}eoT. Y7^a 
X-^4 3, 4 5<DSH»#5 5, 5 7«Y75TfRl^¥fT^^|6pI^C^rt^nS 

®W$m^-v b 6 5«WT^— «W«B^ttW^«ffil^»«B3 0/^>XiL 

b 6 9icm^nrcm 1 x*ttSP6 7 nmm&mft&e 3ta^s 

nft»2T r -<X*ttSP7 li:^o ai27Vx*ttS57 lttZ^iftfcWlc 
3Etf*miE«Afll7 30iat)tc, »i-r-rX^tt«B6 7fc»LTIiHEprffiT?a6«o 
C(0S^cDfca6. m&BimzL—y h 6 5 lc|g0ttfc:^*rW»l« 7 5«:KWSo C 
OSKjJS7 5ti^7>Xax7 h 6 9fcHfi;£*U KSrWh 7 7&c£oTgl2 
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?tl, $2¥*M»2 3tf»fiffilTJB2«**;Wi 3te»bK9JStife* 
. iHHERfHl^-y h 6 5 0»2f-T X*ttgP7 1 ttft 1 x^X^tKSP6 7fc»L 
0lEttl|87 3<DjgD£. 18 0* fctofcDEHEU «totgl8ia-7 b2 5 
kS2»»azy b 2 7 M»in»IA8B6 3tt@?fctt*a7 3 0HDJCH 

Kf* 0 ft9mBKAff6 3 0±EB4E(!:J:oT. l 

a2l«*;Wi 3fcftfc. »2«Sa-ry b 2 7«*»i:UT»effill*6ff 
ttffillK:&Hi£-&«. R3tt^lK»Krt«6 3tfi 8 0° ©£[eIISl»ieD-gB 

Wltv^VX^Dy^^So ^7>Xa->y b 6 9te(^2. S:t5^3tc0 
-7liUyy7 78B©7WA l tHSSnti/^o 2fflO»»a-y b 2 5 

. 2 70Y7^faX-^4 3, 4 5 Ogl 2 gfcfr 5 9 . 6 lte«MHS^F*9gB6 
3. RtfEHEprtEaL-y b6 5*^LT, X^^^tTtC, &tf Y^IrHcWtK: 
m^Tl^^VXXL--/ b 6 9\cm&ZnTpK)> ^oT^7>Xa-7 b 6 
9 ti: 

ffi«St46^«3 0 2fflO»i6rL- b 2 5. 2 7 <Dfctf>J*iI^ >y b£r 
«LT^8o fl»** Y7^fax^4 3, 4 5 lc *oT^*-*Btt**" 

YT^faX^^4 3 > 4 5<Dfglg($7*5 5. 5 7 «fcoTS 2gB# 5 
9. 6 1li:fffflf«7*faX-J4 3, ASlfftilXrtffi 6 3 . 

atf@«Rl*63.— V h 6 5^LT^7>WX7 b 6 9fce3S*tlS 0 X7^ 
7^x-£3 9, 4 naot^t X7^faX-^3 9 
. 41^1^4 7, 4 9k:J:otS2«»5K 5 3(Cffifflt5X7^f-a 
X*-£3 9, 4 1(0Ei«, Y7^aX^4 3, 4 5 <Dfg 1 gfltf 5 5 . 57 
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. RtfSt2SP7*5 9. 6 1. ttjlS^rtgP6 3. RZfmfepjm^- Y 6 5 * 
MT, /\7>Xi-7 h 6 9 lc£iS2ft£o A7>7a^7 h 6 9(iX75"fp]^ 

6 9&C<7D^;yxa.->y h 6 9 ^e^^n/c±l20S*0{tffi^§CtT. 

-7h6 9(2:J±t£fft£t^£>. ^5>XrLn^ h 6 9^-X8 1 U:*f LT^Ei 
•r^SEgftiltt5^J/jN^V\ Sfot, 2^cD^f&OL- y h 2 5. 2 7(DR1]l*mft 

±tC^C/c<fc5tC. &lfc:x^y}>2 5. 2 KDXY^^zl^--^ 3 9. 4 1. 

T, «J*WtX7^aX-*3 9, 4 K StfY7^aX-$4 3, 4 5 O 
*28P#5 1> 5 3. 5 9. 6 1 t»LT, Sl»»4 7, 4 9. 5 5. 5 7^ 

K 1 3 0fijtI(iSlSBax7h2 5. ft(f»2»»ax7 h2 70B»*0 
11. 13©±Effi»»taxyh2 5> 2 70fBl«« k 4 7. 4 9. 5 5. 
5 7, RtfS2flJ^5K 5 3. 5 9. 6 1 Ofiirai(l(a4L/ctO fcft 

t). fct, H»*M/*n i. i 3o±iattW4*i8P»4 7. 4 9tcs*g^n 

fc2£#*;l/$f 1 1 . 1 3fc»LffiJ#ttft»2l»#5 9. 6 1 fc»S«nfc/^> 

trffl^fw^. x^riRi^mcJgiRi-rs^^vxn.- * h 6 9<D&W)t, ^-x 

8 nc^TSY^*C^fTfrCjg^«y^VXlL— h 6 90»ftfc, ^-X8 
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l , l 3<OiftBfc:ttSIHtoKKS**rL£v\, ±MLfcJ; 5 
>7,OL--y h 6 QOCO^^^lfi^tb^-^ h 2 5, 2 7 <DK:*J©*S*i: L 
Ttf5. fiEoT. H 1 fc^«JBT?tt, ffiWBlJ&i-'y h 3 7 £*tLT*B*fW 
%!2itt*/^l 3 «m3.-*yh5t»LTffi»WaJBli»t**;l' 

T&®%g:Wf, mr>T&m=L-V h 2 5, 2 7©E**>5£fS£*PL-y h 
2 5. 2 7©teSi**if»«ra«D*§S<D z p»t±BSll:^nS. 

»-7h 2 5, 2 7 0K^Ii±^vVX^-yh6 9tC^«Mh;l/i'%^-r 
SfrB, h 6 9{iCOS^<D{fffl^:§ltT, XftfaKWftK. ft 

rf/xtt Y^riftifcTff K»«rr* ztjirHcWt tc»iRi-r sieHgttJSUD^ 

W*a«^;U^l 1, 1 3<Dtt«lc»#^*LTl/->^V>X75-|p]lt¥ff=S:. fttf/ 
X«Y73|qHC s Pfi : ^ < ?7>X3.^«y h 6 9 cD^K)i:S^: !3 . A7^a-7 h 6 

9v>z.v>ZLo*®mi., B'jffla#a*»tftv^o, -asc ^-xs nc*fL 
rwwwftaw*^^ 1 1> i 3©tccBt^e%fti?-ro coj:^!?sl<& 
v^»*s&±-r s re*. 0 2 tc«a@s*iic^-r©jffli^- -y h 8 3 *m.s&:tbmw 3 

£B«\ ffiB8t#gfi3©^-;*8 UC@^^nfc2ffl©^&B-b>'-9-8 5, 
8 7lcSiJffll3.->y h 8 3«rffif!l$-*-5o ftB-te >"9" 8 5 , 8 7 f± Y^lRncfcf-tS 
«ji*^«g|5 6 3 <D^[p]*jlj5£-r So EHERjffia.- -y h 6 5 ©SIb$ 7 5 *ffl 
»rL-«y h- 8 3fC<fcoTi|HJ8PU iS^grtSP 6 3 * 1 8 0 ' iCtofc t> UrtteSHiS 

<e«3VSB«Biin*K#» ^»«f, «aftBBiErtaJ6 3*Y*i«oK:¥fTaffiBK:« 

fct, X7^?aX-^3 9« 4 1 cDJglgBft-4 7. 4 9^rX7ul«I 
KTfiftffiBt «iiiBii®R^gP6 3 ffl»a-7 h83C<fcoTY 

*i*ocwTafflt«K:ff«rsnafr6. x^mcw-mz. Rtf/xa:Y#i«afc¥fT 

C s -\— X8 1 ictt-rs^^XZL- >y h 6 9©&Sk ftt>*^— X8 1 icti?* 
;^7VXa-7 h 6 9 OlHlfe{±^— X 8 1 Sc*f-f 1 1 * 1 3<DffiB 
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£ t> , fgpOT 7 9 ±lc^5 >Xa =. yh6 9 OSWWKJWRiO* *ff 5 C 

b 6 9 tmmm7 9 4:omo»«ij»c *-3Tsmwfcss**tiav>o 

UZKWm#mciRtJz5tc* titf^&SB3K^fr^3FU:7hl»±#S8 9 
«Mictt(t«. '^>xa-7 b 6 9 tt*K»K:JWB*a^««-p*rtB7 9± 

*rtS7 9±*H^fc»tt**ci:jWacD»*. fot^ftfllAOflltt, X 
rtffi7 gtfffc^LJ^w^^ h 6 9. 2Sfct/ffiB?*fc^B3icf^ffl-rs 
«*©ja#T?*5. co«»»ilKrtB7 9*^fete* 3 FT?4v>i:»fiE**. FU 
7 hBS±^S8 9 ttJttS«Kh*V> FU 7 M»ih**v<5 >y H69 Kflfffl 

h2 5, 2 7CgillCi-5t4f5^-X8 1 KSt5^7>XaZ7 h 6 9<D 
»»#aSft* C fctf4^J: 5 F U 7 bK±fS8 9 

ia 2 em-mkM-et** f u 7 h B5it#e s 9 ami* 2 *a 9 1 , 

93t. WtM&ttfte9 5tttm*.2> 0 ^MWtffe9 1, 9 3(i^-X8 1 

h 6 9 i:lC@5t£ftT</^Tv X*[Sltfff(CA7yXa-7 K6 91C 

r 

>7.3.--y b 6 9Ktfc«W'>3fctftaa*flUSS-»5. 

7=gB9 7 ©fiiE5tg|5#te:IS 4 , RtfH 5 Kfc^Tfcl^— ©ft^CTjjVro (SB?* 
&=gB9 7 rtOS«*;l/^ 1 K 1 3 «lS#W«#tt§fcgattfc^*3i*S£Sl#;*j 



(26) mm 2000-505958 

r 

> aay^iRifcTfTtcfti&RrtgKi^ft^nsRrtsnso conirtffii 031*20 
©Stt*;i/^i K i 3fc#5iTfctK x^ipjic^fiffc:. Rtf Y^rSlcTOlcSE 

£*f So ffiW*i6«B9 7 0»»3L-^ h 2 5. 2 7fctt*n€nffiW*«>*« 
3£:fett3*:H«fc:. A7^^^x-^^LTM?n/:X7^faX»^ l o 
5, 10 7, atf2fflOY7*fiX->10 9, 1 1 K Rffl 13; 115 

xz^fax^ io5.i o yjctt^-ti^nxsiqikiTffjcjsaE-r 

SS2S»12K 1 2 3K»b»»R»fc:*rt*tl*»l«|5»l 1 7^ 119 
*mi2>£m^ Y7^faX-^l 0 9. 1 1 U 113. 11 SlCte^tl? 
nY*rajcTfrk:Sffi-rsS2SB^l 3 3. 1 3 5. 1 3 7. 1 3 91l»L»» 
qTfiEJcJKrt^nSSlgP^l 2 5. 1 2 7. 1 2 9. 1 3 1 *fi»5 0 H4lC,fN 
-T<£5tc N X7^ix-^ 1 0 5, 1 0 7<DS2gP#.l 2 K 1 2 3^fnf 
nWa-T ^^Sj^-»y h 2 5. 2 7O2»Y7^faX-^10 9, 111. 
113. 115 1 1 2 5. 1 2 7. Rtf 129. 131 OM^tca^f 
£o X7^faX-^ 1 0 5, 1 0 7^2^i2K 1 2 3 Z 7} [rIIC^T 
frfBVNltRl 4 K 1 4 3. 1 4 5. 1 4 7<DJfD£. 183^" 5Y7Wi 
£109, lll,Rtfll3, 1 1 5O2fiC0^ lgP#l 2 5. 1 2 7, M 
12 9. 1 3 ncMl(5lS)t§o X7^faX-^£DSlgP»l 1 7. 1 1 9 fcfc 

f^^K)XL- >y h 2 5. 2 7©Stt*Ml K 1 3ic^n^nii£§2n£o Y 
Z^^in— £ l 0 9. 11K 113. 1 1 5<Og§2gP#l 3 3. 1 3 5. 1 
3 7. 1 3 9tt J tn^ f tl2fflO»B|3.-^ b 2 5. 2 7 iCftSKD/^ >XOL- ^ 
h 1 4 9fciBS3nT^£o C(7)^7>Xax7 M 4 9 fc*ffiK*«)««3 <a>S 
7>XX'7 b 6 9(Ct@SLT4oD. CCO^^^XXL- »y b 1 4 9 teHffifc^S 

*VM»W^ttSfcJ:oT*l*3B67 9±*X*fiIfcW^ Y^fql^WtC^ifi 
Rlfil^^rtsnSo SRrtffi7 9ttX*|qjfc:¥fTfc:* Y^fpjtc^FfTtc^L. 7b 
—A 1 KH^;£ftfcffifii*«>&H9 7<D-^— X8 1 CILTl^o /^vxan 
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vh 1 4 9teJW]B^C. 2fl<DS»*;l/^l 1. 1 3©fcft©«ffl3a#f*Tfe!K 

IK 1 3 0±tJi^rtffi 1 0 3 lt/^Z/Z>=L- v M 49 <0±M^7h 
2>o ffiBStfeSfi 3 (D/^ >X^L- b 6 9 ffig&&SB9 7®^5> 

h 1 4 9tettFU7H»±#S8 9> 9 1. 9 3, 9 5$S^ 0 iH 
1. 1 3^nfnX7^fjiX-^ 10 5,10 7tc£oT. 
»^LTX*|ftlfcTfTfc:»iftRjfi6-e*0. Ifc2(BOY7^i-*l 0 9, 
UK Stf2fflOY7*faX-?l 1 3. 1 1 5©fLl^iItCj;oT, 
fflStcJS3iLTY^^¥fTtc»#^;l/^l K 1 3 fct»»Rr«rCi6So 
. X7^aX-3f 1 0 5. 1 0 7<Q§l2g|% v 12 1. 12 3. Y7^faX- 
£109. Ill, 113. 1 1 5<Dfglgfl#l 2 5. 1 2 7. 1 2 9. 1 3 1 
. MY7^f^x^ 10 9. 111. 113. 11 5®S2»#1 3 3. 1 
3 5. 1 3 7. 1 3 9^11, X7^faX^ 1 0 5, 1 0 7Ofifttt;^7 
>XXL~ »y h 1 4 9Jce»*n«i:ft^ Y7^f^X-^10 9 % 111. 1 
13.11 5 YT^jlX—* 109. 111. 113. 11 50g2 

3tfM3 3. 1 3 5. 1 3 7. 1 3 9 ^lT^7>Xax ^ h l 4 9 ICiSjge 

kcf*;:— mtmicwffir*m&mt 1 51,1 5 3^i»*;^i 1, 1 3\c 
^n^n^t*. chWfswicioT, i#>t;i/?i 1. 1 3*ai8fc- 

7h2 50X7^faX»^l 0 5O!glg|tfM 1 7*\ »2»fta-7h27 
OX7^faX-^l 0 7O»l»»l 1 9^^, 35SJCX^lRl^¥fif^. Rtf 

5 ifci±»igteM 5 5. &tf»2ap»i 5 7*k«\ suskm 5 

5£<koTai l»»pL-y h 2 5(0X7^faX-^ 1 0 5 OSg 1 1 1 7K 

2#mzL=.v b 2 70X7^x-^ 107OSl»»l 1 9fcJBl»H*;l/ 
^1 l*l«L»5J:5li:t5o S2S^Wl 3©*f8ttfl 53 

5 9. &t/JB2»»l 6 l*H*t, JB18»1 5 9tCcfcoT^l 
&U=L-y h 2 5<DX7*?mX-* 1 0 5©aiSP»l 1 ncm2mti*;]s# 
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1 3*m$gLm%£5lC*?Z>£mc. !H2gP#l 6 l \z^xmz^%^yv 

2 l<DXT*?=f-^^-Z 1 0 7<DgIl£B#l 1 9 leg! 2g«*;l^ 1 3£:iS*£L 

fglgfl^M 5 5£rrfrbT, ^l^Kjn.-^y h 2 5<DX7^^:n-£ 10 50^ 

lgp^i 1 7\cmimt*)\s#\ i*mm-?ztm^ m^ui 5 3osg2gp 

#1 6 fg2^KjXL^y h 2 7(DX7^aX-^l 07OSlS^ 

1 1 9&csg2S#*;i'2*i sisw^i imm&Wfrzm 

ii N 13 &«iiigrto5 1 0 3 ±.*ftmcmm-?2> c £ # *&^t*&£ 0 

cti*mi£-?2>rctb. ^i^K^-^h2 5tCcfcoT^iS»^;l/^i i £r{f Sj 

, mm^ m2&9h*.-v h 2 7{c<toTS2iw^i 3^$j£ffig^£> 

K 1 3^^n^timi^lb^^h2 5, Rtf^2^i&o.-^b2 7tC»^^ 
ftT^&V\, fifoT, ^l^|]aZ7h2 SOXT^:^-^ 1 0 5<Dfglg|5 
#1 1 7tegl 1 ^fiBM' ^^^Z't'riffilM" COS2WlffilM 
" T\ S2IW^1 3 0l¥Wl 5 3<Dmi£KM 5 9tcjS*££n*o IrI 
m2&W)ZL-V h2 7<7)X7^iX-^ 1 0 7<DmigP»l 1 9l*gl2 

1 KDM^tfl 5 !OS2gP^l 5 7lc3I*g£ti£o C(D<fc "5 £ LTIEI 5 IC^ 

tttmizftt)^ mitpmiiLWM' \c&2>mimtt&jv$ti n*m2®m=L-vh 

2 70X7^faX-^ 107Oglg|5#l 1 9 &Cjl$£2nT^£ t^C, ^2 
4^ffiBM" tC$>^m2SW^;l/^l 3^1»X7h2 50X7^fiX 

1 ososbispsm 1 7tca^^tiTv^o mm^ ^naw^i u* 
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A^ftlflffiMtCi&^^n^o Y7^aX-^l 0 9. Ill, 113, 115 
<Dfgl£{$#125. 1 2 7. 1 2 9. 1 3 1 2 1 3 3 . 1 3 5, 1 3 7 
, 139*C*fLT. 8iL4tfftlf464l«*l4I¥flJSl 5 K 15 3*« 
fflt^C^CcfcotSWS^^ ggjaZ7h 2 5, 2 7^ffi^:M / >^^ 
olt, X7Wii-> 1 0 5, 1 0 7OS29»12K 1 2 3*Y*|ftl«: 
I FtT^ffiS^}lSb^:< ^^ctV^-ptC^oTV^rc^SEl^^ h 2 5. 27 
ttm**«lifi»z:|6«pSn*o 

±3$ Lfcfc o \zW&itx)\s2 IK 13 0«#a$« 15 1. 15 3 (il>^^>^X 
YD-l/^*7>faX-?i:LTi««nT^So COB«Oft», ffi^SP 
#15, 1 5 3<Dfllgfl#l 5 5. 1 5 9ttffl»©BJ*n<OfeO"T?feS*^«5^ 
Xf^S^S^ftC, ^ 1 ^ffiOL - y h2 5€X7^^x-^ l 0 5(0Sl 
gP#l 1 7tijl#(DKaom»3-r;l/->X7"A 1 6 3^§ 0 L^ta^Y;!/ 
i/TsT-L, 163liSl StttiVl'? 1 1 (DU^tt 1 5 1 1 5 5 fc, SB 

2i#*;l/^l3 0**»#l 5 3 <0*1SB»1 5 9fcfc:ftSfctB»rsJ:5fc: 
Kff^tlTV^o «#»#1 5 1. 15 30^2^15 7. 16 1**^*1^1 
il#OgfaO 1 ffl077c^«5^ft^. S2»»a-7b2 70X7^faX-^ 
1 0 7 Ogl 1 1 # 1 19 t!f(7)^OlMn^;l/S/7fi, 1 6 5 *M:fl2>o C 
©«S3>f;l/^fA 16 5liSl 1 1 15 10^2gP» 

157^ S21MW1 3<D»*g»fl 530»2»»1 6 1 fcfcSESfcffi 
5 !ClHH-«tlTV^*o 3^>XfA16 3, *B#3P#1 sioigigfl 
»155, X«±araRTSI*J:5fc:«#ffi«l 5 3©JBl»»l 5 9iaotM 
2n;teXYn~^>y;ftT^:±:i:-£^^^ Y73fp3 

-l^W*Ot-^>h*»4S**fl!)|caLT*D, t£oTfglS«*/l^l 
K XttjBfflRT«ftJ:5fe:JB2a*t^;l/iri 3 tt±f2X Yn-UV7*7^a 

frfct). Iff 1 &W]3--y b 2 50XT^^zl31-^ 1 0 50311351 1 7lC*fb 

»Brrscfc#-e#. Sftii©»il#*;i/^i i. XJ±S2S#^i3 



(30) . #^2 0 0 0-5 0 5 9 5 8 

#1 l 7 tcjtf LTIUfKRJtll'PfeSo I^HtC n-f ;V->Xfi» l 6 5. M^ttl 
5 1 «^2gP^l 5 7, Ximm'5im*£ : blcm^til 5 3<D?g2g|#H 6 1 

#*;U2*l 1, Xtt^/l^&£5£!g2g#*;l/:?'l 3{i±l5XYD-U>-y 
/jN^V^Sggtlc^>rct)^2^1!)rLr:<y H2 7CDXT^9 L o.x-^ l 0 7 OW, 1 

i 3 it zxmcw-mcfifa-tz>\Bim%&m<Dffi k> icimft'bz^nmcterc t> 
MfflncttioT, a^gpwi 5i.i 5 3 tD^icm^-r-m^^mm^ 
ftrnt^vtm tzmtT. m^istfi ski 5 3<om^tmut^mizm^ 

nct^Tf^o lt> COXYD-U>y^7^fiX-^(«®ia.-7h 
2 5, 2 7«Dfc«)0^2(D?S*ffi^igS)X^-v ; i:bT{tffi-r5o cnti^ X 
7^fax-^ l 0 5> 1 0 7, MYTi'f ax-^i 1 0 9> 11 K 113 

, i i 5ic£^Tm&i£ftrcmimmx'r-i?icttLmtt*)i'$ri k 1 3^it 

ffiHi*J6^e3©^^>7>^.--y h 6 9mm. &M^ib^M9 7(D/^>X3. 

— «y M 4 9fiClC)^ ; 7>XrL^-y h 1 4 9 tCflFfflf h 2 5, 2 7 s 

yxa-.? M 49 <D|g]iK*^— X 8 1 tcM-rsSW^b^ IK 13 OS? * b 
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